TITLE OF THE INVENTION 
Two-Flute Twist drill 
BACKGROUND OF THE INVENTION 

1. The Technical Field 

5 [0001] The present invention is directed to twist drills for use, primarily by 
non-professionals, for multiple material applications (wood, drywall, plastic, 
rubber, non-ferrous metals and thin ferrous plate or sheets). 

2. The Prior Art 

[0002] For each type of material (wood, drywall, plastic, rubber, non- 
10 ferrous metals, ferrous metals, ceramics, glass), there exists a specific twist drill 
design which can be optimized for use with that particular material. However, 
such highly specialized twist drills can be expensive in and of themselves, and 
having a complete suite of twist drills for each material can present an expense 
that only a professional machine shop can afford. For individual persons or small 
15 businesses, such highly specialized twist drills can be an unjustifiable expense. 
[0003] In addition, twist drills that are made for "home" or non- 
professional use, that is, for drilling in typical materials as wood, drywall, plastic, 
rubber, non-ferrous metals (e.g., aluminum, copper), and thin ferrous plate 
(sheet steel), are typically configured to produce relatively long spiral or coiled 
20 chips, which can be bothersome as they tend to collect around the drilling site, 
and can interfere with the actual operation of the twist drill. 
[0004] Therefore, it would be desirable to provide an improved twist drill 
design that is capable of performing well when used with a wide variety of 
materials. 

25 [0005] It would be desirable to provide a twist drill design, particularly for 
multiple materials, that is capable of providing smooth, clean drilling. 
[0006] It would also be desirable to provide a twist drill design that has 
improved material removal characteristics. 

[0007] It would also be desirable to provide a twist drill design part:icularly 
30 suited for non-professional or home use, which is configured to produce small 
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chips that are readily removed from the Interface between the work material and 
the twist drill, for Improved performance. 

[0008] These and other desirable characteristics of the present invention 
will become apparent in view of the present specification. Including claims, and 
5 drawings. 
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SUMMARY OF THE INVENTION 

[0009] The present Invention comprises in part a twist drill for forming 
holes in or through a workpiece, having a longitudinal axis around which the 
twist drill is rotated and in the direction of which the twist drill is advanced into 
5 the workpiece, and two transverse axes disposed perpendicular to each other 
and to the longitudinal axis. 

[0010] The twist drill comprises a shank, for enabling the twist drill to be 
mounted to a driving device. A body emanates from, and is coaxial with the 
shank. The body has a radius. At least one flute extends helically along the body. 

10 At least one land is disposed adjacent to the at least one flute. A point structure 
is formed on an end of the body distal to the shank. The point structure is 
generally in the form of a brad point having an extreme tip through which the 
longitudinal axis of the drill passes. The point structure further has two spur 
structures on opposite sides thereof. A cutting lip is disposed on a leading edge 

15 of each of the spur structures. The drill further includes planar axial relief 
surfaces on trailing surfaces of the lands which intersect the cutting lips. 
[0011] The point preferably comprises a first radially outwardly disposed 
portion of the at least one land angling inwardly and axially toward the shank, to 
a position between a peripheral portion of the body, and the longitudinal axis 

20 and a second, radially inwardly disposed portion of the at least one land, angling 
inwardly and axially away from the shank and toward the central point structure. 
[0012] The first radially outwardly disposed portion of the at least one land 
is preferably defined at least in part by a leading edge angle pi and a trailing 
edge angle p2, wherein Pi = 15° ± 10° and p2 = 12° ± 7°. 

25 [0013] The second, radially inwardly disposed portion of the at least one 
land is preferably defined at least In part by a point angle ai, and an angle az 
which represents an axial separation between the central point structure and 
radially outer portions of the at least one land, wherein ai = 80° - 100°, 
inclusive; and az = 140° - 170°, inclusive. 



3 



[0014] The twist drill further comprises the at least one flute terminating in 
a cutting lip disposed proximate the point. The at least one flute has a sectional 
configuration, in a plane perpendicular to the longitudinal axis, incorporating a 
leading edge and a trailing edge. A straight surface extends inwardly from the 

5 leading edge, at least to a position coplanar with a plane passing perpendicularly 
through the straight surface to the longitudinal axis. A first concave curved 
portion extends from an inward end of the straight surface and may have at 
least one radius of curvature less than one-half the radius of the twist drill body. 
A second concave curved portion extends inwardly from the trailing toward an 

10 outer edge region of the first concave curved portion. A ridge is formed by the 
intersection of the outer edge region of the first concave curved portion and an 
inner edge region of the second concave curved portion. 
[0015] The ridge may be in the form of a pointed spike. Alternatively, the 
ridge may be in the form of a rounded bump. 

15 [0016] The present invention is also directed to a twist drill for forming 
holes in or through a workpiece, having a longitudinal axis around which the 
twist drill is rotated and in the direction of which the twist drill is advanced into 
the workpiece, and two transverse axes disposed perpendicular to each other 
and to the longitudinal axis. The twist drill comprises a shank, for enabling the 

20 twist drill to be mounted to a driving device. A body emanates from, and is 
coaxial with the shank, the body having a radius. At least one flute extends 
helically along the body. At least one land is disposed adjacent to the at least 
one flute. A point structure is formed on an end of the body distal to the shank. 
The point structure is generally in the form of a brad point having an extreme tip 

25 through which the longitudinal axis of the drill passes. The point structure further 
has two spur structures on opposite sides thereof. A cutting lip is disposed on a 
leading edge of each of the spur structures. 

[0017] The drill further includes planar axial relief surfaces on trailing 
surfaces of the lands which intersect the cutting lips. 
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[0018] The at least one flute Includes a leading edge. A flat surface 
extends parallel to one of the transverse axes inwardly a distance at least equal 
to a radius of the drill from the leading edge to a position proximate the second 
of the transverse axes. At least a first convex curved portion emanates from an 

5 Inner end of the flat surface, for prompting rapid breakup of chips formed by the 
point and guided into the at least one flute by rotation of the drill. The at least 
first convex curved portion terminates in a ridge disposed between the 
longitudinal axis of the drill and a trailing edge of the at least one flute. 
[0019] The twist drill further comprises a second convex curved portion, 

10 disposed in the at least one flute, between the ridge and the trailing edge of the 
at least one flute. The ridge may be in the form of a sharp spike extending along 
the at least one flute. Alternatively, the ridge may be in the form of a rounded 
bump extending along the at least one flute. 

[0020] The invention also comprises, in part, a method for making a twist 
15 drill comprising the steps of: 

forming a cylindrical blank, having a longitudinal axis and two transverse 
axes extending perpendicular to one another and to the longitudinal axis; 

forming at least one flute in the cylindrical blank, the at least one flute 
including a ridge disposed therein for prompting breakage of chips formed during 
20 use of the drill, the at least one flute extending from a point region of the 
cylindrical blank to a shank region of the cylindrical blank; 

forming at least one land in the cylindrical blank, the at least one land 
extending along the blank adjacent to the at least one land; 

grinding the point region of the cylindrical blank to a contact angle; 
25 grinding a brad and spur configuration onto the point region; 

forming an axial relief surface on the at least one land, by aligning the 
blank along a first axis of an three coordinate axis system, inclining the blank a 
selected angle away from the first axis while maintaining the blank within a plane 
defined by the first axis and another axis of the three coordinate system, and 
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then inclining the blank a selected angle away from the plane defined by the first 
axis and another axis of the three coordinate system; and 

presenting the blank to a planar grinding surface disposed perpendicular 
to the first axis of a three coordinate system. 
5 [0021] The step of grinding the point region of the cylindrical blank to a 
contact angle, preferably comprises grinding the contact angle ai to be 140° - 
170°, inclusive. 

[0022] The step of grinding a brad and spur configuration onto the point 
region preferably comprises grinding the point region such that ai = 80° - 100°, 
10 inclusive; Pi = 15° ± 10° and |i2 = 12° ± 7°. 

[0023] The step of forming an axial relief surface on the at least one land 
preferably comprises the steps of: 

aligning the blank along the z axis of an x-y-z coordinate system; 
inclining the blank, in the y-z plane, a distance of 60° ± 20° away from 
15 the z axis; 

inclining the blank, away from the y-z plane, a distance of 20° ± 10°; and 
presenting the so Inclined blank to a planar grinding surface disposed 
perpendicular to the z axis. 

20 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] Fig. 1 is a side elevation of a prior art general purpose twist drill. 
[0025] Fig. 2 is a tip end view of the prior art general purpose twist drill of 
Fig. 1. 

5 [0026] Fig. 3 is a side elevation of a prior art twist drill configured 
principally for wood drilling. 

[0027] Fig. 4 is a side elevation of the prior art wood twist drill of Fig. 3, 
rotated approximately 90°. 

[0028] Fig. 5 is a tip end view of the prior art wood twist drill of Figs. 3 
10 and 4. 

[0029] Fig. 6 is a sectional view which may be applicable to the twist drill 
of Figs. 1 - 2, as well as of Figs. 3-5. 

[0030] Fig. 7 is a sectional view of a body portion of a twist drill according 
to an embodiment of the present invention. 
15 [0031] Fig. 8 is a fragmentary side elevation of the point of a twist drill 
according to an embodiment of the Invention, shown in a preliminary stage of 
formation. 

[0032] Fig. 9 is a fragmentary side elevation of the point of the partially 
completed twist drill according to the embodiment of Fig. 8, rotated relative to 
20 the view of Fig. 8. 

[0033] Fig. 10 is a top view of the point of the partially completed twist 
drill of Figs. 8 and 9. 

[0034] Fig. 11 is a fragmentary side elevation of a completed drill point 
according to a preferred embodiment of the present invention. 
25 [0035] Fig. IIA is a fragmentary side elevation of the completed drill point 
according to the preferred embodiment Fig. 11, shown rotated approximately 
90° from the view of Fig. 11. 

[0036] Fig. 12 is a top view of the point of the drill of Figs. 11 and llA. 
[0037] Fig. 13 is a fragmentary side elevation of the drill point of Fig. 12. 
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[0038] Fig. 14 is a further fragmentary side elevation of tine drill point of 
Figs. 12 and 13. 

[0039] Fig. 15 is a schematic illustration of the geometry for axial relief for 

the drill point of Figs. 12 - 14. 

[0040] Fig. 16 is a sectional view of a prior art drill. 

[0041] Fig. 17 is a sectional view of a prior art drill. 

[0042] Fig. 18 is a sectional view of a prior art three-flute drill. 

[0043] Fig. 19 is a sectional view of a prior art four-flute drill. 

[0044] Fig. 20 illustrates side elevations of different styles of drills that 

may employ point constructions, as that shown in the embodiment of Figs. 11 - 

15. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0045] While this invention is susceptible of embodiment in many different 
forms, there is shown in the drawings and will be described in detail several 
specific embodiments, with the understanding that the present disclosure is to be 

5 considered an exemplification of the principles of the invention and is not 
intended to limit the invention to the embodiments illustrated. 
[0046] Figs. 1-2 Illustrate a prior art general purpose twist drill 10, which 
may be formed from any suitable material, such as M50 steel, although other 
materials may be used. Twist drill 10 is shown, not only to provide an Illustration 

10 of a representative general purpose bit, but also to provide visual reference for 
certain terms to be used herein, with reference to the twist drill construction of 
the present invention. Twist drill 10 may be used typically on materials such as 
brass, bronze, as well as hard plastics, drywall, fiberboard and the like, and such 
bits are often used by non-professional do-it-yourselfers. 

15 [0047] Twist drill 10 (lil<e any twist drill) includes a shank 12 (the end 
which is gripped by a drill chuck or other mounting structure, a body 14 (the 
portion of the drill extending from the shank 12 or a neck - not shown - to the 
outer corners of the cutting lips 16), and a point 17, all of which are centered 
about the longitudinal axis of the drill, about which the drill rotates, and in the 

20 direction of which, the drill is advanced toward and into the workpiece. Only a 
portion of shank 12 is shown in Fig. 1, and none in Fig. 2. Shank 12 is shown as 
being cylindrical (the typical home user configuration), but may be tapered 
(when viewed from the side) and/or polygonal (when viewed in section or from 
the end), as desired. Twist drill 10 has two flutes 18, separated by two lands 20. 

25 Web 22 (generally indicated by the broken line) is the central portion of the body 
that joins the lands. The extreme end of the web forms the chisel edge 24 of a 
two-flute drill. 

[0048] While a drill bit such as bit 10 of Figs. 1 - 2 is useful for a relatively 
wide variety of materials, such drills are less effective for softer materials, such 
30 as wood, very soft non-ferrous materials (e.g., lead), rubber and leather. 
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because the shape of the point may tend to merely rub against, heat up and 
burn the surface of the soft material, rather than digging in, and actually cutting 
and removing material. 

[0049] Accordingly, twist drills for soft materials are fabricated having a 

5 brad and spur configuration such as that shown in Figs. 3 - 5. The brad is the 
center part, and the spurs are the fonward angling radially outward portions of 
the lands (often referred to as a "fish-tail")/ particularly the leading edge (relative 
to the direction of rotation) portions of the lands/flutes. Twist drill 40 Includes a 
body 42 and a point 47. The shanl< is not shown, but is understood to be 

10 present. Point 47 includes two cutting lips 46. Twist drill 40 has two flutes 48, 
separated by two lands 50. Web 52 (generally indicated by the brolcen line) is 
the central portion of the body that joins the lands. The extreme end of the web 
50 forms the sharp-pointed pyramidal tip of the brad and spur two-flute drill 40. 
[0050] Fig. 6 is a sectional view, which may be applicable to either twist 

15 drill 10 or twist drill 40. Distance C represents the clearance, that is the material 
removed from lands 18, 48, to reduce the amount of undesired rubbing of the 
lands against the inside surface of the hole being formed by the drill. The margin 
M is the cylindrical portion of the land which is not cut away to provide 
clearance. Note that in a conventional section of a twist drill body, there is an 

20 elongated straight portion S which ends in a smoothly and continuously curved, 
often semicircular or elliptical portion SC. During use of the drill, this typically 
results in the formation of an elongated coiled chip. If the radius of curvature of 
portion SC decreases toward the radially outer portion of the section, then there 
will be a tendency for the chip to be more tightly coiled. 

25 [0051] Fig. 16 is a sectional view of a prior art drill. Fig. 17 is a sectional 
view of another prior art drill. In the drill of Fig. 16, while the flutes are 
somewhat divided by a ridge, in view of the presence of the long, continuously 
curving surface leading from the opposite outer (leading) edge of the flute to the 
ridge, this design is provided for making tightly curved chips, and not for 

30 producing small, quickly broken chips. The short curved surface on the other side 
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of the ridge is not believed to malce significant contact witli the chip, due to the 
lacic of brealcage of the chips. In view of the similarity of the drill of Fig. 16 to 
that of Fig. 17, it is possible that the short curved section of the flute is for 
removing material from the drill, for weight saving purposes. 

5 [0052] Fig. 18 is a sectional view of a prior art three-flute drill. Fig. 19 is a 
sectional view of a prior art four-flute drill. These multi-flute drills are not for 
originating holes, as is well known in the art. Instead, drills having three or more 
flutes are for enlarging holes that have already been initiated by a one- or two- 
flute drill, or have been previously cored or punched. 

10 [0053] Fig. 7 is a representative section of a twist drill according to the 
present invention, which is independent of the architecture of the point. In 
section 80, flutes 82 are provided with leading edges 83, straight portions 84, 
trailing edges 85, and two curved portions 86, 88, which are separated by ridge 
90. Straight portions 84 extend from the leading edges of the flutes inwardly, up 

15 to and/or past a position coplanar with the axis A of drill section 80. That is, 
straight section 84 extends up to or past axis X of Fig. 7. Curved portions 86, 88 
may be circular, elliptical, or of variable curvature. In Fig. 7, curved portions 86 
in particular are of radially outwardly decreasing curvature (which promotes 
breakage of the chips into small, short pieces), while curved portions 88 are of 

20 radially outwardly increasing curvature (which may promote movement of the 
chip pieces radially outwardly, and along the length of the body portion of the 
drill, and out of the hole being drilled). The radius curvature of curved portion 86 
may be, in at least one location (or in the case of a semi-circle), half or less of 
the radius of section 80. While ridge 90 ideally is in the form of a sharp spike, as 

25 shown in solid lines in Fig. 7, such a configuration requires more intensive 
manufacturing steps, and increases the cost of each individual drill. Thus, 
manufacturability and cost considerations mean that in practical commercial 
versions, ridge 90 will likely be in the form of a broader, blunter spike, or of a 
rounded or flattened bump, as shown in broken lines in Fig. 10, or of some 

30 combination of rounded and/or curved shapes, such as combined convex. 
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concave and/or straight surfaces. The specific form of the ridge 90 itself is not 
believed to significantly affect the desired result of causing the breakage of the 
forming chips into short pieces, rather than permitting the chip to form as an 
elongated spiral. Instead, it is the believed to be the presence of the long 
5 straight portion 84, which extends a distance up to and preferably slightly 
beyond the radius of the drill 80, combined with and followed by the sharp turn 
created by curved portion 86, which promotes the chip breakage into small 
pieces. 

[0054] By providing a twist drill with a flute construction in which the 

10 leading section of the flute is straight, and leads to a ridge with a tight radius of 
curvature, so that chips are broken in to small short lengths, the common 
problem of melting and clumping (at the drill hole opening) of chips caused by 
the heat generated by the drilling (typical of plastic, rubber, non-ferrous metals) 
can be reduced or avoided, because the smaller chip pieces can be expelled 

15 more readily through the operation of the drill than elongated chip pieces. 

[0055] While the flute structure is shown In the environment of a twist drill 
having a helical flute, the flute structure can also be employed in drills having 
flutes with less of a spiral nature, such as a spade drill. 
[0056] Figs. 8 - 10 illustrate the first stage for the point construction for a 

20 bwist drill according to a preferred embodiment of the present invention. Drill 100 
includes a body having lands 102, and flutes 104. Flutes 104 will incorporate two 
curved portions, 86, 88 (shown In Fig. 10, not shown in Figs. 8 and 9), as 
described with respect to the body section of Fig. 7. To form the drill, first a raw 
cylindrical metal blank, often referred to as a "black" is provided with the flutes 

25 (including ridges 90), through a roll forging process, the particular details of 
which would be readily understood by one of ordinary skill in the art, having the 
present disclosure before them, and so are omitted herein as being not 
necessary for a complete understanding of the invention. After the flutes are 
formed, the drill tip is preliminarily formed through a succession of grinding 
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steps. Drill 100 initially is formed with a chisel point 110, which is defined by the 
following values, making reference to Figs. 8 and 9: 

ai = 80° - 100°, inclusive (this angle may be called the "sharp" or "brad" 

angle; 

5 a2 = 140° - 170°, inclusive (this angle may be referred to as the "contact" 

angle, and which is the angle formed by the first grinding operation; 
pi = 15° ± 10°; and 

p2 = 12° ± 7° (this angle may be referred to as a "relief" angle). 
[0057] Once these parameters have been selected, in combination with 
10 the understanding that in a rotationally symmetrical two-flute drill bit, the leading 
edges of the cutting lips are 180° opposed from one another, one of ordinary 
skill in the art having the disclosure before them will be aware of or can readily 
calculate using known algorithms, all of the contours of the partially fabricated 
drill of Figs. 8 - 10. 

15 [0058] The selection of angles pi and p2 is dependent, in part, on the 
diameter of the particular drill. That Is, within the given ranges, Pi varies in 
Inverse proportion to the diameter of the drill, while p2 varies proportionally to 
the diameter of the drill. After the tip is formed through grinding, according to 
these initial parameters, the final tip configuration is shown in Figs. 11-14. After 

20 the second stage of grinding is performed, chisel point 110 is re-shaped into its 
final form, as shown and described herein. 

[0059] In the final configuration of drill 100, lands 102 are provided with 
surfaces 154, which slope away from the central point 110, and surfaces 158, 
which angle upwardly and outwardly from the intersection 160 of surfaces 154 
25 and 158. In addition, as described hereinbelow, drill 100 is also provided with 
axial relief surfaces 162, on lands 102. The positions of surfaces 154 and 158 
result from the configuration of drill 100 as shown in Figs. 8 - 10, as 
subsequently modified by the formation of the axial relief surfaces, as described 
with respect to Figs. 12 - 15. 
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[0060] The radially outer edges of surfaces 158 are, preferably either 
perpendicular to the longitudinal axis of the drill, or preferably at the very 
shallow angle pi, as defined hereinabove. 

[0061] While Intersection 160 Is shown in the form of a sharp Intersection, 
5 this is somewhat idealized, in that in preferred embodiments of the invention, 
intersection will be a rounded transition, having a relatively small radius of 
curvature, as an intersection in the form of a sharp line may be less effective in 
enabling chip removal. 

[0062] In addition, the lands 102 of drill 150 are provided with axial relief, 

10 as shown in Fig. 14. As indicated, the angle of the axial relief is between p2 (15° 
± 7°, as defined in the previous embodiment) and 60°, maximum. This axial 
relief is provided at a steeper angle than in prior art drills, particular multi- 
material drills, in order to provide for rapid chip removal, which Is particularly 
useful when drilling wood. In traditional wood drills, the angle of the cutting lip is 

15 the same as the angle of the chip removal surface, that is, the relatively shallow 
angle Pi (relative to a perpendicular to the longitudinal axis of the drill). 
[0063] Fig. 15 Is an illustration, which would be readily understood, by one 
of ordinary skill In the art of making drills, and having the present disclosure 
before them, of the geometry and process for forming the axial relief. The 

20 process begins with a partially completed drill 100, as represented by Figs. 8 - 
10. Making reference to Fig. 15, a drill 100 will be placed in a workpiece holder in 
a position that is the end result of the following orientation steps. First, visualize, 
for the purposes of explanation, axes x (horizontal and parallel to the plane of 
observation of Fig. 15), y (vertical and parallel to the plane of observation of Fig. 

25 15) and z (perpendicular to axes x and y, but shown in perspective). A drill 100 
is Initially arranged with its shank end at the origin, and the longitudinal axis L 
extending along and concentric to axis z. Drill 100 would have the rotational 
orientation shown in Fig. 8, in that axis I (of drill 100 in Fig. 8) would be parallel 
to axis y, while axis II (of drill 100 in Fig. 8) would be parallel to axis x. The first 

30 orientation would be to pivot the drill upwardly from axis z an angle q an amount 
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of 60° ± 20° in the y-z plane (see the projection line up from axis z). The second 
orientation would be to pivot the drill an angle w an amount of 20° ± 10° away 
from the y-z plane. Once the drill is so oriented (this orientation being performed 
in a workpiece holder), the drill is then presented (moved along the z axis) to a 

5 grinding surface which is parallel to the x-y axis and perpendicular to the z axis. 
It is this orientation that defines lines A, B and C, of Fig. 12. That is, the further 
the drill is moved Into the grinding surface, the further lines A, B and C are 
moved "up" the tip of the drill, or In other words, toward axis II, as shown In Fig. 
12. It is believed that for drills according to the present invention that are 

10 intended for harder materials, it is desired that line A, in particular, is moved 
farther up the tip of the drill, toward axis II. 

[0064] A notable difference between the axial relief feature (surface 162) 
of the present, and such tip structures as a "split point" is that the plane of the 
axial relief feature of the present invention intersects the cutting lip, along axis II 
15 (see Fig. 12), where, in "split point" drills the plane of the cut is well moved off 
of the cutting lip and intersects and passes through the longitudinal axis of the 
drill, instead of extending tangentially through It. 

[0065] The angle q is directly proportional to the diameter of the drill, so 
that q is progressively greater in larger diameter drills and progressively less in 
20 smaller diameter drills. The angle w is inversely proportional to the diameter of 
the drill. Hardness is also a factor, in that for drills of the same diameter, for a 
relatively harder material to be drilled, angle q goes down, while angle w goes 
up. 

[0066] Once this final axial relief forming step is complete, then the drill is 
25 given any final surface finishing steps as may be desired, as are customary in the 
art of making drill bits. 

[0067] While axial relief has been employed on end mills, such axial relief 
which is below 40°, and cannot exceed such a degree of sharpness, as it tends 
to weaken a tool (end mill) the principal direction of movement of which is 
30 perpendicular to the axis of rotation. That is, if the axial relief is too great, it 
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removes from the tip area, the cutting surfaces that are needed for effective end 
milling material removal, and likewise makes it more likely that the tip will break 
during such lateral movements. 

[0068] The steep axial relief employed in the present invention provides 
5 less heat created by the drilling process, due to less surface contact. In addition, 
It is believed that faster drilling can be achieved, in that the axial relief splits the 
chisel point of the drill to provide easier drilling starts, and because there is less 
contacting surface, each rotation of the drill can dig deeper into the workpiece. It 
is also believed that the provision of axial relief in the manner described results 
10 In Improved self-centering of the drill, which is important to non-professional or 
non-industrial applications. 

[0069] The drill of Figs. 11-14 incorporates a brad and spur point 
construction which renders the drill usable for both wood, as well as other soft 
materials, and plastics and metals as well. Its use in non-ferrous materials, such 

15 as aluminum or copper, is advantageous because the axial relief provides less 
surface contact area, which means less heat generated by the drilling, and less 
sticking of the chips to the bit, through the melting described hereinabove. 
[0070] Fig. 20 illustrates side elevations of different styles of drills that 
may employ point constructions, as that shown in the twist embodiment of Figs. 

20 11 - 15. Fig. 20-A illustrates for example, a short-flute drill, for which Fig. 20-A-I 
is a section through the drill body. Fig. 20-B is a straight flute drill, for which Fig. 
20-B-II is a section through the body. Fig. 20-C-III is a spade drill, for which Fig. 
20-C-III is a section through the body. Each of these is shown, in the sections, 
as Incorporating the axial relief surfaces as shown and described with respect to 

25 the twist drill configuration. 

[0071] In preferred embodiments of the invention, the twist drills are 
formed from single materials, such as High Speed Steel, M50 steel, M2 - M12 
steel, carbon steel or any other suitable material. 

[0072] The foregoing description and drawings merely explain and 
30 illustrate the invention, and the invention is not limited thereto, except as those 
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skilled In the art who have the present disclosure before them will be able to 
make modifications and variations therein without departing from the scope of 
the invention. 



17 



